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Figure 1 Flow diagram of diagnosis and treatment for PAD.
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Figure 2 Ratio of complicated cardiovascular disease in PAD patients.
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Figure 3 Event-free survival among groups according to ABPI levels.
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Table 1 Risk stratification of cardiovascular events on ABPI levels in hemodialysis patients

Non-adjusted Adjusted
versus > 0.9 HR (95%CI) P for trend HR (95%CI) P for trend
Cardiovascular event < 0.0001 < 0.0001
0.7-0.9 3.39 (2.16-5.31) 2.76 (1.53-4.99)
<0.7 4.44 (2.72-7.26) 5.46 (2.86-10.43)
CHD <0.0001 0.0004
0.7-0.9 2.68 (1.57-4.57) 2.06 (1.03-4.12)
<0.7 3.17 (1.78-5.64) 4.10(1.92-8.71)
Stroke 0.0017 0.044
0.7-0.9 2.44 (1.05-5.65) 1.04 (0.22-4.95)
<0.7 4.09 (1.77-9.47) 4.50 (1.37-14.83)
PAD <0.0001 <0.0001
0.7-0.9 9.86 (4.54-21.41) 5.81(2.14-15.78)
<0.7 12.74 (5.58-29.06) 12.34 (3.24-47.05)
Cardiovascular death < 0.0001 0.0058
0.7-0.9 3.60 (1.65-7.84) 2.93(0.93-9.24)
<0.7 7.12 (1.65-14.73) 5.16 (1.84-14.41)
All-cause death < 0.0001 0.043
0.7-0.9 2.95 (1.67-5.19) 2.32(0.99-5.54)
<0.7 3.87 (2.10-7.15) 2.34 (1.01-5.32)

Table 2 Prevalence of PAD and major amputation in hemodialysis patients

Overall Diabetes Non-Diabetes
(n=0613) (n=342) (n=271)
PAD 121 (19.7%) 98 (28.7%) 23 (8.5%)
Revascularization (Bypass) 92 (15) 73 (12) 19 (3)
Angiographical stenosis* 20 17 3
Amputation 9 8
*followed with medication
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Figure 4 Event-free survival after induction of HD in ESRD patients.
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Table 3 Incidence of clinical outcome during 8-year in hemodialysis patients with and without diabetes
Diabetes Non-diabetes HR (95%CTI) P value
From starting HD therapy (n = 613)
PAD 32.4% 8.1% 7.04 (2.99-16.67) <0.0001
Amputation 7.7% 2.1% 4.35(1.15-16.39) 0.029
After Revascularization (n = 92)
Amputation 16.3% 12.2% 1.49 (0.54-4.43) 0.24
Death 54.5% 38.7% 1.52 (0.81-5.57) 0.75
Amputation All-cause mortality
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Figure 5 Event-free survival after revascularization in ESRD patients.

Table 4 Predictors of each event by Cox Multivariate analysis in dialysis patients

Predictors Hazard ratio 95% CI p value
Restenosis
Age (per year) 1.02 1.01-1.04 0.027
TASCC+Dvs.A+B 241 1.87-3.10 0.0005
Femoropopliteal vs. Iliac 1.81 1.11-2.94 0.017
Ulcer / gangrene 2.01 1.07-3.77 0.029
Amputation
TASCC+Dvs.A+B 8.40 3.13-22.64 0.031
Ulcer / gangrene 17.24 5.89-51.36 0.0084
All-cause death
Age (per year) 1.06 1.04-1.07 0.0032
Ulcer / gangrene 3.03 2.06-4.44 0.0039
History of stroke 4.32 1.38-13.51 0.011
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The Role of Vascular Lab for the Management of Cardiovascular Disease in
Hemodialysis Patients

Yoshitaka Kumada

Department of Cardiovascular Surgery, Nagoya Kyoritsu Hospital, Aichi, Japan

Key words: vascular lab, hemodialysis, diabetes, peripheral artery disease

End-stage renal disease (ESRD) patients on hemodialysis are at highest risk for cardiovascular morbidity and mortality. In
this population, cardiovascular diseases often silently progress due to the increase of diabetes in elderly patients. Thus serial
and non-invasive screening is strongly needed to detect cardiovascular diseases at their earlier stages. The vascular lab may
play an important role in this regard. For example, ankle brachial pressure index (ABPI), which is conveniently measured
as an initial screening, is useful for predicting not only peripheral artery disease (PAD), but also coronary artery disease
or stroke in hemodialysis patients. Also, diabetes was a strong predictor for PAD after induction of HD therapy, but not for
clinical outcomes after revascularization in ESRD patients on hemodialysis. Thus the interventions at earlier stages of PAD
may improve the clinical outcomes even in ESRD patients with diabetes. These outcomes strongly supported the necessity of
the examinations in vascular lab. (J Jpn Coll Angiol, 2010, 50: 17-23)
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